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Preface 

ICAR-National Institute of Abiotic Stress Management (NIASM) was established on 

February 21, 2009, and stands as a significant national institute under the agegis of Indian 

Council of Agricultural Research. Serving as a unique hub for fundamental and strategic 

research, NIASM focuses on evaluating mechanisms and crafting robust tools and 

technologies to address abiotic stresses within agricultural systems. The institute's 

research initiatives are designed to foster multidisciplinary teams of scientists leveraging 

cutting-edge technologies to minimize the adverse impacts of abiotic stresses in 

agriculture. Equipped with state-of-the-art facilities, including laboratories, high-tech 

greenhouses, plant phenomics facilities, experimental research farms, and units for 

animals and fisheries research, NIASM has dedicated its initial efforts to developing these 

resources. Some emerging technologies exhibit the potential to substantially enhance 

farmers' income by effectively managing abiotic stresses. 

ICAR-NIASM, Baramati, in its 16 years after inception has few of the impactful initiatives 

and remarkable milestones to its credit. The institute has successfully developed 

technologies addressing diverse challenges, such as transforming degraded land into 

productive fruit orchards, pollination and shade management techniques for dragon fruit, 

introducing water-saving methods for fruits and vegetable crops, utilizing bio-regulators 

to enhance vegetable yields, optimizing trash, tillage, and nutrient management in 

sugarcane, establishing climate-resilient integrated farming systems (IFS), creating 

mixed-nutrition silage from sugarcane, developing nano-products to alleviate multiple 

stresses in fisheries; wastewater management for floriculture;. climate resilient chara 

bank for round-the-year fodder availability for livestock in drought-prone regions; 

strategic pruning for enhancing productivity of dragon fruit in multi-stressed regions; 

wider pit and trench planting techniques: enhancing fruit production and quality on 

shallow rocky barren lands;enhancing quinoa yield and sustainability in shallow basaltic 

semi-arid regions; and trenching and transforming filled-in soil technology for dragon 

fruit. These technologies are anticipated to help farmers resolve the grappling issues with 

abiotic stressors. 

After 16 years of unwavering commitment, ICAR-NIASM, Baramati, takes pride in 

showcasing the scientific accomplishments achieved by its multidisciplinary research 

teams. This technology bulletin serves as a snapshot of the institute's most significant 

achievements. It is anticipated that the information provided herein will prove invaluable 

for farmers, contributing to the improvement of the agricultural, horticultural, animal, 

and fisheries sectors in the semi-arid region. 
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Introduction 

Abiotic stresses exert a pivotal influence on the productivity, sustainability, and resilience 

of Indian agriculture, with diverse agro-climatic zones making the country susceptible to 

a range of challenges. From droughts and erratic rainfall to extreme temperatures and 

soil-related issues, these stresses significantly impact crop yields, threatening food 

security. Climate change-induced stresses can result in a drastic reduction of up to 70% 

crop yield, while edaphic stresses like nutrient deficiencies and salinity further 

compound challenges in crop production. Livestock and aquatic ecosystems also face 

health and productivity risks due to abiotic stresses. 

Addressing these multifaceted challenges requires a holistic and interdisciplinary 

approach, integrating ecological, agricultural, and socio-economic dimensions. 

Maharashtra, as the third-largest state in India, boasts significant agricultural 

achievements, yet it grapples with the adverse effects of global climate change. Rising 

temperatures, erratic precipitation, and soil salinization jeopardize agriculture 

production and stability. 

Recognizing the urgency, the ICAR-National Institute of Abiotic Stress Management 

(NIASM), established in 2009, has been at the forefront of developing efficient 

technologies to manage abiotic stresses. Focused on atmosphere, water, and soil-related 

stresses, NIASM plays a crucial role in mitigating losses in crop, animal, and fisheries 

sectors. With the escalating challenges posed by climate change, the institute's primary 

goal is to evolve adaptive and mitigation strategies through cutting-edge scientific 

research. 

Over the past 16 years, NIASM has assessed vulnerabilities in various agricultural sectors 

and pioneered innovative abiotic stress management technologies. As climate-induced 

stresses continue to amplify, there is an imperative need to upscale these technologies to 

the fields of Maharashtra, empowering farmers to combat abiotic stresses effectively. In 

light of this, the ICAR-NIASM’s abiotic stress management technologies are compiled to 

facilitate widespread dissemination to farmers. The anticipation is that KVKs and the 

state agriculture department will play a pivotal role in disseminating these technologies 

through on-farm testing and frontline demonstrations in adopted villages.  
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Technology Number: 01 

Transforming barren rocky basaltic terrain into cultivation for arable and 

horticultural crops   

DD Nangare, P Suresh Kumar, Yogeshwar Singh, GC Wakchaure, SK Bal, PS Minhas, V Rajgopal, 

SV Ghadge and Pravin Taware 

School of Drought Stress Management 

Recommendation Domain: Barren rocky basaltic terrain with shallow murrum soil in the 

Deccan region of India. 

Existing Practice: The area under rocky, barren land is not cultivated due to the absence of 

productive soil, limited water, and undulating topography mainly covered with grass. It is 

unsuitable for cultivating any crops, including horticulture crops, due to shallow soil and hardpan. 

Improved Technology: The ICAR-NIASM has developed viable technology for transforming 

uncultivable rocky basaltic terrain into productive land within short period of three years. The 

steps involved in bringing the shallow basaltic rocky land to productive land are: 

For Field Crops:  

 The sloppy land is subdivided into terraces and subplots based on the topography across 
the slopes. The top 0.1-0.3 m murrum soil is scrapped and heaped at places using a 

bulldozer.  

 Ripping and chaining are done by heavy machinery to break the weathered and non-

weathered rock/murrum fragments down to the 0.9 m depth through its tynes.  

 The exposed hard rocky portions left in patches after chaining and ripping by the heavy 

dozers are further shattered by controlled blastings. Series of holes of approximately 50 

mm diameter are drilled using semi-automated tractor-operated Post-hole digger at 

spacing of 0.5-1 m and 0.6-0.9 m depth depending upon the hardness of the rock, followed 

by controlled blasting, which creates micro-cracks across the blasted terrain.  

 Distillery spent wash from sugarcane industries is then applied on the fractured hard 
rocky portion to augment the process of soil development by chemical disintegration.  

 The rocky basaltic/ zeolitic boulders/stones get softened by spent wash treatment and, 

being vulnerable to disintegration, are further broken down into smaller pieces of gravel 

by single/double passes of tractor ploughing.  

 Land levelling of field plots are done to optimize water use, improve crop establishment, 

and reduce the irrigation time, thus reducing the efforts required to grow the crop.  

 Since native murrum soil plots have low fertility status (C ~ 0-0.04% and available N and 
P ~14 and 1.4 kg/ha, respectively), these are enriched with organic carbon by sowing 

green manuring crops along with the application of Spent Mushroom Substrate (SMS). 

 As black soil benefits crop growth, filling top strata with black soil to a depth of 2ft is 
recommended by transporting black soil from outside. 
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Step 1: Ripping/chaining of rocky surface 

 

Step 2: Blasting 

Step 3: Removal and collection of the heavy boulder for road filling 

Step 4: Application of Spent wash to field Step 5: Application of spent mushroom substrate  

Step 6: Levelling of field plots  Step 7: Sowing of Dhaincha crop 

Initial Condition of land Condition of land after  four years 
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Ripping and chaining with heavy machineries Making pits with Pokhlain/JCB 

  

Making pits with post hole digger Preparing for microblast 

Depth of auger pit after blasting  Depth of normal pit after balsting 

Filling of pits with different soil mixtures Performance of Pomegranate orchard 

Nagpur mandarin established on raised beds 
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Innovative planting methods for establishment of orchards in shallow basaltic terrain 

For Fruit crops:  

 Sub-surface water harvesting (SSWH) with larger pits/trenches and micro-blasting in pits 
is beneficial in establishing Sapota, Guava and Pomegranate as the underlying 

murrum/rock often hinders the growth of deep-rooted plants in shallow basaltic terrain. 

 The main root in the tap root system of fruit crops tends to penetrate vertically in deeper 

layers. Therefore, to increase the accessible water storage capacity from these shallow 

basaltic soils and for better root proliferation, it is advised to take up larger pits or 

trenches. About 1.0 m3 of murrum below the 1 m depth of the planting pit is shattered 

and fragmented by controlled micro-blasting and filled with the native murrum-black soil 

mixture(1:1 ratio). 

 Raised bed planting/mounding with stone pitching or plastic mulching is another way to 

enlarge the rooting volume on shallow soils. This is done by scraping the surface soil or 

ripping followed by scraping where topsoil volume is minimal to create a raised bed. 

 Typically, raised beds of about 0.5 m in height are recommended for planting fruit trees. 

However, under arid, basaltic conditions, the broad raised beds of 1.5 m width with a 

minimum height of 0.8-1.0 m are better to provide sufficient loose and friable soil for root 

growth in Nagpur mandarin and acid lime.  

Performance: The performance of field crops and fruit crops is very good, and they are 

performing better after using the above-listed methods to establish orchards in shallow basaltic 

soil in rocky basaltic terrain. For developing 1 ha of rocky basaltic terrain into productive land, 

the cost will vary from Rs 55,000-70,000 depending upon the nature of the slope and the extent 

of rock hardiness. Farmers can generate an income of Rs 60,000 from the second year onwards, 

which would gradually increase with time due to increased yield from increasing soil content. 

Impacts and Upscaling: The above-listed technologies have been demonstrated at the ICAR-

NIASM experimental farm, providing valuable insights for transforming barren land into 

cultivable fields and orchards in shallow murrum soil. Farmers from nearby institutes have 

already adopted techniques of spent wash application and importing black soil to fill field plots 

on degraded rocky shallow basaltic land to expand the area under crop cultivation. Recently 

established ICAR institutes, like ICAR-NIBSM, Ranchi, and ICAR-DOFR, Pune, after seeking 

technical guidance from ICAR-NIASM, have utilized these insights to develop their farms under 

similar conditions. There is potential to use this technology to bring the similarly degraded lands 

of the Deccan region (about 26.5 million hectares) under cultivation with supportive government 

policies. This would help improve the socio-economic status of farmers by providing a means for 

income generation through the cultivation of horticulture crops using improved planting 

techniques in shallow basaltic soil, which was not possible earlier. 
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Technology Number: 02 

Supplementary manual pollination: A potential technology to enhance the 

productivity of Dragon fruit 

Boraiah KM, Basavaraj PS, Harisha CB, Vijaysinha D Kakade  

School of Drought Stress Management  

Recommendation domain: This technology is recommended to dragon fruit farmers, 

specifically those growing white-fleshed varieties that suffer from smaller and irregular fruit 

sizes. The technology will also be helpful to all dragon fruit growers, irrespective of the variety, 

as post-rainy supplementary pollination to prevent yield losses occurring due to rain-induced 

pollen washout.  

Existing practices: Manual pollination, which is labour-intensive and time-consuming, is not 

widely adopted in dragon fruit cultivation. Some farmers, however, engage in this practice using 

traditional methods, collecting pollen in containers and manually pollinating with a camel brush. 

Improved technology: A simple and easy manual method of self and cross-pollination that 

utilizes no kit was developed to resolve the rain-induced yield losses and production of abundant 

smaller fruits. 

A. Self-pollination: Pollinating the flower's stigma using pollens from the same /different flower 

from the same plant or other plants of the same variety. It can be done with or without 

emasculation, as described below. 

a) With emasculation: After confirmation of anther dehiscence in the evening (around 4.00 PM 

onwards) on the day of anthesis, emasculate the flower and pollinate using the pollens from 

removed floral part (dusting the pollens of the same flower to the stigma). Pollens of one flower 

can be used to pollinate 8-10 flowers. 

b) Without emasculation: Hand self-pollination can be done on the next day of anthesis in the early 

morning hours without emasculation just by gently rubbing the stigma on the anthers of the same 

flower or another detached flower. 

 

B. Cross-pollination:  Pollinating the stigma (female) of the flowers using pollens (male) from 

the flowers of another variety. For instance, pollinating white type flower's stigma with pollens 

from red one. Emasculate the female flowers before anthesis or well in advance, even 

forenoon/afternoon on the day of anthesis and pollinate emasculated flowers using fresh 

(collected after dehiscence) or stored viable pollens of different varieties. However, emasculation 

and pollination can be done simultaneously. However, identifying the best pollen source/male 

parent is crucial. 
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Performance: Supplementary self and cross-pollination increase fruit size up to 40% and 100%, 

respectively, over natural pollination (245 g), besides enhancing the quality by production of 60-

70% higher grade (350-450 g) with bright-coloured fruits. 

 
Size of dragon fruit through supplementary manual pollination 

Impacts and Upscaling: This technology was demonstrated to more than 100 farmers through 

on-farm and hands-on training. This technology can be spread widely through KVKs and state 

agricultural departments. 
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Technology Number: 03 

Sunburn management in Dragon fruit through artificial shading 

Vijaysinha D Kakade, Amol Patil, SB Chavan, Vanita S Salunkhe, BM Kalalbandi, KM Boraiah, 

AS Morade, DD Nangare 

School of Edaphic Stress Management  

Recommendation Domain: Dragon fruit cultivation predominates in semi-arid and hot-humid 

regions of Maharashtra, Gujarat, Karnataka, Tamil Nadu, Andhra Pradesh, Telangana, and West 

Bengal. These regions often experience summer temperatures that surpass 35°C, posing 

challenges for farmers due to sunburn issues. This technology is applicable in these regions to 

prevent sunburn injury caused by high-temperature stress. 

Existing Practice: Numerous dragon fruit farmers are grappling with the challenge of sunburn 

due to CAM nature of the plant. Unlike other plants, dragon fruit do not have evaporative cooling 
due to closed stomata during the daytime, which leads to severe yellowing of cladode and stem 

rot. This stress depletes chlorophyll, increases disease vulnerability, hampers vegetative and 

reproductive growth, and compromises fruit yield and quality. Some farmers leave their plants 

untreated, while others resort to reducing irrigation. Very few farmers employ green shade nets 

(50%) and some spray kaolin (5 to 10%) to manage sunburn. Kaolin offers protection against 

sunburn by reflecting sunlight but does not modify the microclimate required for plant growth 

like shade net.  

Improved Technology: Sunburn management technique through artificial shading is developed 

at ICAR-NIASM, Baramati, between 2022 and 2023. Based on effectiveness, we recommend shade 

nets in the order of black > white > green, with each having 50% shade intensity. To adopt this 

technology, it is advised to install RCC poles or angles of height 8-10 m having a ‘T’ bar of 2 m at 

the top with 10 m intervals. During summer (April-May), shade nets with 2 m width should be 

positioned 0.75 m above the canopy. Shading can be removed with the onset of monsoon. The 

cost for erecting shade nets ranges between Rs 1.00 to 1.50 Lakhs per acre. 

Performance: Shade nets proved effective in reducing light intensity and temperature by 

approximately 50% and 5-6°C, resulting in a significant decrease in sunburn (by >90%) and 

disease incidence (by 30-40%). It also led to an improvement in chlorophyll content, allowing 

plants to maintain photosynthesis during summer. Furthermore, shading advances flowering by 

at least 15 days, which is attributed to a modified microclimate under shade. Additionally, it 

contributed to an increase in fruitful cladodes and flower buds, fruit set and reduced flower bud 

drop compared to plants without shade. Using shade nets also improved fruit quality and yield 

(40-70%). Thus, for effective control of sunburn and improved yield of quality fruits, the 

recommended order of shade nets based on their effectiveness is black > white > green shade 

nets, all with a 50% shade intensity. The benefits include advanced flowering, reduced reliance 

on plant protection chemicals, enhanced moisture retention and fruit set with improved fruit 

quality, ultimately justifying the initial cost of implementing shade nets. 
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Sunburn management in dragon fruit through artificial shading 

Impacts and Upscaling: This technology is being disseminated through TV talks, workshops, 

seminars, and social media programs. While some farmers have embraced green shade nets 

(50%), benefits can be maximized by incorporating black and white shade nets. Those farmers 

who have already adopted shade nets have experienced positive outcomes. Despite the high 

initial investment, positive impacts observed suggest a potential for broader adoption among 

farmers who can bear the cost. Hence, subsidies can be considered to alleviate the financial 

burden on farmers to facilitate the widespread adoption of this eco-friendly technology. 

 

 

  

Sunburn injury in 
absence of shading 

No sunburn injury 
due to shading 
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Technology Number: 04 

Detection and integrated management of Stem Canker 

(Neoscytalidium dimidiatum) disease in Dragon fruit 

Vanita S Salunkhe, Vijaysinha D Kakade, SB Chavan  

School of Edaphic Stress Management 

Recommendation domain: Dragon fruit growing areas of Maharashtra, Karnataka, Kerala, 

Andhra Pradesh, West Bengal, and Gujarat.  

Existing Situation: Dragon fruit (Hylocereus spp) is considered a ‘super crop’ due to its high 

nutritional value, ability to thrive under extreme climatic conditions, low maintenance costs and 

high net returns. However, its cultivation is facing considerable risk due to the emergence of 

diseases, and the risk is expected to increase further due to the impacts of climate change. Among 

the numerous diseases, stem canker stands out as a major menace, leading to a yield loss ranging 

from 30% to 80% in India's cultivation of dragon fruit. Stem canker not only endangers yield but 

also impacts fruit quality, emphasizing the crucial need for timely detection to manage this 

detrimental pathogen effectively. 

Improved Technology: ICAR-NIASM conducted a detailed survey on dragon fruit orchards, 

identifying stem canker symptoms, starting with small chlorotic spots on infected cladodes. These 

spots evolved into raised lesions, turning necrotic with black pycnidia, leading to chlorosis and 

stem rot. The pathogen, Neoscytalidium dimidiatum, was isolated and identified through 

morphological and molecular techniques like DNA sequencing. Pathogenicity tests confirmed its 

role in stem canker. Disease transmission primarily occurs through contaminated cladodes. 

Effective management involves regular pruning in dormant periods, supplemented by Bordeaux 

mixture (1%) application and a scheduled fungicide spray combination. 

 

Stages of symptom development in dragon fruit stem canker (A, B, C & D) 

Performance: Timely identification of the causal agent empowers growers and plant 

pathologists to enact focused disease prevention and management measures, ensuring the 

sustainability and profitability of dragon fruit cultivation. Employing an integrated disease 

management approach can save 30-80% of yield loss in dragon fruit.  

Impact and Upscaling: Early detection and efficient management can save up to 80% loss. The 

technology can be disseminated through Agro-advisories, KVKs and State Agriculture 

Department officials.  
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Technology Number: 05 

Deficit irrigation strategies along with plastic mulch and bio-regulators to 

mitigate drought stress in horticulture crops 

DD Nangare, P Suresh Kumar, Yogeshwar Singh, PS Minhas, Vijaysinha D Kakade, PS Khapate,  

SB Chavan, Pravin Taware 

School of Drought Stress Management 

Recommendation domain: Barren rocky basaltic terrain with shallow murrum soil in the 

Deccan region of India 

Existing Practice: This rocky barren land, characterized by undulating topography and 

predominantly covered with grass, was previously uncultivated. The shallow soil and hardpan 

make it unsuitable for growing field crops, including horticulture crops. Traditionally, farmers 

have adopted the practice of planting trees in pits measuring 45×45×45 cm, filled with native soil 

(murrum) and Farm Yard Manure (FYM). Irrigation water can be applied manually or through a 

hose pipe.  

Improved Technology: In the cultivation of Sapota, Guava, and Pomegranate, sub-surface water 

harvesting (SSWH) techniques were implemented using larger pits/trenches and micro-blasting 

due to the presence of underlying murrum/rock, which poses challenges for deep-rooted plants 

even in larger pits/trenches in shallow basaltic terrain. Recognizing the tap root system's vertical 

alignment tendency, efforts were made to enhance accessible water storage by adopting larger 

pits or trenches. To facilitate greater and deeper soil volumes for root growth, controlled micro-

blasting shattered and fragmented approximately 1.0 m³ of murrum beneath the 1 m depth of the 

planting pit. The resulting pits were filled with a mixture of native murrum and black soil in a 1:1 

ratio. 

Additionally, a drip irrigation system was designed and installed for all fruit crops. Deficit 

irrigation strategies, including Regulated Deficit Irrigation (RDI) and Partial root-zone drying 

(PRD), were employed for Pomegranate, Grape, and Tomato crops, accompanied by mulching and 

growth regulators to optimize water usage. 

Ripping and chaining Making pits with Pokhlain/JCB 

Making pits with post hole digger Filling Pits with soil mixtures  
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Grapes: To address challenges in establishing Grape orchards in shallow basaltic soils with low 

water retention and hard rocks, 0.75m wide and 0.60m deep trenches were created using a 

JCB/Pocklain machine. These trenches were filled with a 1:1 mixture of native murrum soil and 

black soil, along with 20 kg of farmyard manure (FYM) and 500 g of single super phosphate (SSP) 

fertilizer. This combination enhances root penetration and water conservation. The mixture of 

black soil and native murrum proved as a good mitigation option to tackle drought and edaphic 

stresses in Grape. 

Performance: In tomato, the regulated deficit irrigation (RDI0.8 i.e. 0.8×ETc) did not affect the 

marketable fruit yield (MFY) as compared with the full irrigation (FI; 78.0 Mg ha-1). The water 

productivity of 19.2 kg m-3 was the maximum under RDI0.8. The MFY was improved by 4% with 

deficit irrigation (DI0.6) at vegetative stage while DI0.6 at flowering stage showed little effect and a 

decline of 7% was monitored with DI0.6 at fruiting stage. The DI0.6 applied at either of two stages 
vegetative & flowering, flowering & fruiting and vegetative & fruiting resulted in 14-18% decline 

in yield.  

In Papaya, the percent increase in yield and irrigation water use efficiency (IWUE) under partial 

root-zone drying with deficit irrigation is 8% and 8.5%, respectively for Papaya grown under 

shallow murrum soil. The yield and IWUE were found better under PRD irrigation and cultivated 

over native murrum soil as compared to mixed soil. Total phenolic content, total sugar, reducing 

sugar was observed higher under PRD compared to RDI treatment.  

In Pomegranate, average increase in yield with PRD60 with mulch over the regulated deficit 

irrigation (RDI80) was 7.6% with water saving of 25%. Under mulched condition, foliar spray of 

Salicylic acid (SA) helped in increasing yield of 3.7% in PRD60 over DI60. PRD-treated plants with 

a 60% irrigation level coupled with PGRs were found to have higher WUE (4.56-4.99 kg m-3) than 

control irrigation to plants. 

In water scarce area, pomegranate plants grown in shallow basaltic soils with 60% irrigation level 

coupled with SA (300 ppm) + NAA (45 ppm) can be recommended as it gave higher WUE 11.78% 

and 30.62% respectively, in DI and PRD. However, by adopting PRD strategy along with SA, WUE 

increased by 19.37% as compared to control.  
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In grape, (variety: Thompson seedless), the yield and irrigation water use efficiency (IWUE) 

under different irrigation treatments varies from 18 t ha-1 to 23 t ha-1 and 4.94 to 7.2 kg m-3, 

respectively. The water saving of 29.2% was observed under applying deficit irrigation during 

shoot growth stages and berry growth stage of crop with yield reduction of 7.9% and increase of 

water productivity of 33% was found best. The IWUE was found more 6.2 kg m-3 in plant grown 

in mixed soil (native and black soil 50:50) followed by black (6.0 kg m-3) and native soil 5.0 kg m-3. 

Recommendation: In tomato crops grown in shallow murrum soil under drip irrigation, the 

recommended deficit irrigation scheduled is 0.6 ET at vegetative stage followed by full irrigation 

at 1.0 ET at other growth stages for getting better yield and quality fruits. The average water 

saving will be 10% with average increase in yield of 5%. The tomato crop will tolerate 

interruptions of irrigation up to 15 days at growth stages and will help in minimizing yield losses 

by 3-7%. The papaya crops grown in shallow murrum soil will be irrigated with the partial root-

zone drying strategy with 0.75 ET with an interval of 15 days to obtain maximum yield under 

limited water conditions. In pomegranate crop grown in shallow murrum soil, the partial root 

zone drying strategy with 0.6 ET with an interval of 15 days along with mulch and foliar 

application of salicylic acid should be followed to obtain maximum productivity under limited 

water conditions. Hence, the mixed soil i.e., 50:50 native murrum and black soil found suitable for 

planting of grape orchards to overcome the edaphic and drought stress and also improve water 

productivity of Grape. To achieve maximum water productivity under limited water condition in 

grapes, stress may be given during shoot growth stages (after April and October pruning) and 

berry growth development. The deficit irrigation strategies will help in minimizing the yield loss 

5-8% and increase in water productivity 10-15 % under limited water conditions. Also, it will 

help in reducing the energy cost on drip irrigation by 10-12% for horticulture crops. 

Impactss and Upscaling: Under water scarcity conditions, the regulated deficit irrigation in 

tomatoes and partial root-zone drying irrigation strategy with drip irrigation in tomatoes, 

papaya, pomegranate and grape will help the farmers to improve their cultivation practices, 
improved water productivity and quality of the horticulture produce along with reducing energy 

cost, for crops grown in shallow basaltic terrain under semi-arid region. This technology is 

demonstrated in our experimental orchards. This technique was applied by nearby farmers those 

are having this type of land. During the visit, mostly all the visitors including farmers, students, 

and scientific colleagues appreciated the technology used for this land and region.  
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